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Background:  Mammalian aging results in part from a replicative decline of somatic stem cells and other self-renewing cells. microRNAs (miRNAs) 
are small non-coding RNAs negatively regulating gene expression post-transcriptionally by degrading the target messages or inhibiting their 
translation. miRNAs play pivotal roles in a variety of cellular and developmental processes including mammalian aging and senescence. The aim of 
this study was to determine whether miRNAs regulate gene expression associated with age-related senescence in bone marrow cells enriched for 
endothelial progenitor cells (EPCs).
Methods:  Lineage-negative (lin-) BM cells were isolated from 29-month-old C57BL/6 mice, 9 month-old ApoE-/- mice on high-fat diet and their 
3 week-old counterparts. Total RNA and miRNAs were isolated for gene expression and for miRNA profiling using Exonic Evidence Whole Genome 
Microarrays and Sanger 13 Multispecies MicroRNA Array, respectively.
Results:  We detected fifty six miRNAs and 1153 target transcripts that were differentially expressed in young versus aged lin- BM cells- a cell 
fraction enriched for EPCs. Of these 56 miRNAs, 25 were elevated and 31 were decreased in aged cells. Seventy-eight transcripts among the 1153 
genes are inversely correlated with the expression of their corresponding miRNAs. Of these, 9 genes were previously implicated in aging and cell 
senescence. Four of the up-regulated miRNAs (mir-10a*, mir-146a, mir-155 and mir-21) and their down-regulated targets-Hmga2, Plk2, c-Jun 
and Cgref1 associated with cell proliferation and stem cell aging were confirmed by quantitative RT-PCR. Furthermore, overexpression of mir-146a 
resulted in reduction of its target Plk2 expression, decreased cell proliferation and increased SA--gal staining in young EPCs.
Conclusions:  Using non-biased approaches, we have discovered a distinct miRNA/target gene expression pattern that predicts EPC senescence. 
Functional genomic studies revealed miR-146a/Plk2 serves as a key regulator for EPC senescence in vitro. Further work is needed to establish the 
functional significance of miR-146a/Plk2 in slowing EPC senescence and preventing atherosclerosis in vivo.
